Introduction
Continuous ambulatory peritoneal dialysis (CAPD) is a renal replacement therapy performed approximately 8% to 9% of endstage renal disease (ESRD) patients. Peritonitis is the most important complication of CAPD and the overall incidence during 1980s and early 1990s was reported as 1.1-1.3 episodes per patient year [1] . Latex gloves have been used in the health care industry for over 100 years, especially in the last decade the use of latex gloves has increased. The common use of latex in household items also increases the possibility of sensitization of latex [2] . Natural rubber latex allergy (NRLA) has become an important occupational health concern, particularly among health-care workers.
Although there is not any study related with this subject, patients treated with CAPD are thought be a suspected risk group for NRLA because of their intense exposure to latex catheters, gloves and equipments.
In this paper, we aimed to determine the incidence of NRLA in CAPD patients and evaluate frequency of latex sensitization as a risk factor for peritonitis attacks.
Material and Method
Eighty CAPD patients followed up in nephrology department of Baskent University Faculty of Medicine Hospital were enrolled into the study. The exclusion criteria were age <18 years, pregnancy, patients with severe cardiovascular disease, patients with unstable pulmonary disease or therapy with beta-blockers, steroids and antihistaminic drugs including topical ones. Twenty-six healthy persons were taken as control group. 2000-3000 ml dialysate solutions (Baxter), which contain 1.36, 2.27 or 3.86 % glucose, were infused to CAPD patients, those who had been using gloves and other rubber goods made from latex 4-5 times a day. A questionnaire-based history was taken and an examinations were carried out by an allergist for atopic diseases (food allergy, hay fever, asthma, atopic eczema, and hand eczema), allergic contact dermatitis and presence of eczema at the site of abdominal access for CAPD, immediate-type hypersensitivity reactions associated with drugs, natural rubber latex (NRL) hypersensitivity.
Respiratory function test (RFT) and skin prick test (SPT) were done for each individuals in order to determine allergic tendency. Positive SPTs were defined according to internationally accepted guidelines [3] . Atopy was diagnosed if there was a history of any atopic disease (allergic rhinoconjunctivitis, asthma and atopic eczema) or at least one positive skin test reaction to grass pollen, house-dust mite or cat. Natural rubber latex sensitization was defined by SPT and a definite history of symptoms to NRL material. Peritonitis was diagnosed by standard clinical and laboratory criteria.
Statistical analysis
For statistical analyses, 13.0 SPSS for Windows (SPSS Inc., Chicago, IL, USA) was used. All the numerical variables were expressed as mean + SD (standard deviation).Chi-square test, Student's T test were used in analysing the differences between the groups. Kruskal Wallis, Mann Whitney U analysis were used for nonparametric variables to compare differences among groups where necessary. A p value <0.05 was considered significant.
Results
The study population consisted of total 106 persons (CAPD patients with peritonitis history (n=50): Group I, CAPD patients without any peritonitis attack (n=30): Group II, and healthy controls (n=26): Group III). Characteristics and ESRD etiologies of the patients were shown in 
Discussion
Peritonitis is a common complication of CAPD and mostly associated with a microorganism [4] . In non-CAPD patients, few studies have been reported peritonitis induced by surgical glove or glove-powder resulted with intraperitoneal adhesions, adhesive peritonitis and NRLA. In these studies, NRL contact tests were not studied [5, 6] . Continuous ambulatory peritoneal dialysis patients who undergo multiple medical procedures may be at an increased risk of NRLA. Gloves and other devices made from NRL are widely used in clinical practice [7] and patients who need frequent or continuous medical treatment have been found to be particularly affected by NRLA or sensitization [8] [9] [10] . However, until now, this issue has not been conclusively determined in CAPD patients. By a complete allergic investigation, we evaluated the frequency of NRLA in relation to the frequency of previous peritonitis. A study examined 996 surgical outpatients by questionnaire based history for latex sensitivity and determination of NRLspecific immunoglobulin E (IgE) in the serum. However, SPTs or challenge tests were not carried out in this investigation. In 67 of these 996 patients (6.7%), NRL-specific IgE antibodies were found [11] . Natural rubber latex allergy should be considered for all patients especially who have undergone a large number of previous invasive procedures [12] . Latex has been reported as causing immediate hypersensitivity reactions ranging from contact urticaria to severe anaphylaxis. Kalpaklioglu et al. reported that, ESRD patients with no history of hypersensitivity reactions should not be considered as a risk group for developing latex sensitization except frequent exposure history [13] . The frequency of allergy or sensitization to NRL also differs among patients from known risk groups and evidently depends on the geographic origin of the individuals investigated [14, 15] . For these reasons we aimed to investigate the relation between recurrent peritonitis and latex sensitization. In this cross-sectional study, we did not find NRLA or sensitization in CAPD patients. The relationship between NRLA and frequency of peritonitis attacks in CAPD patients were not at increased risk of latex-hypersensitivity compared with healthy population in terms of socio-demographic data. Following recent developments in surgical equipments, glove, catheter technologies, including lower proteinized or de-proteinized NRL and newer methods should be an unproven reason. Repeated operative procedures seem to be a risk factor for NRLA, but not for natural rubber latex sensitization without symptoms in adults. As such procedures often include other diagnostic tests or treatment before and after surgery, this procedure related frequency probably reflects total exposure to the health-care environment.
The immune system is influenced by both uremia and renal replacement therapies [16] . Patients with ESRD show retarded and defective function of T cell activity with a dysregulatedaltered Thelper1/Thelper2 balance, interleukin and cytokine network [17, 18] . Patients with CAPD showed significantly reduced synthesis of TNF-alpha and IL-1beta and inhibited Thelper phenotype development [19] . Patients with CAPD with and without peritonitis showed immune activation per se and high production of pro-inflammatory cytokines accompanied by a strong pattern of cytokine Thelper2 and a deficiency of IFNgama production, suggesting heavy immunodeviation Thelper2 and Thelper1 [20] . Both disorders may be hyporeactive against infections, indicating unfavorable innate host defense and impairment of altered cellular response to in vitro NRL. As a result, uremia related immune dysregulation may be the possible reason of anergy to NRL stimuli in patients on CAPD compared with general population but it remains unclear if this arises from the ineffectiveness of innate immune mechanisms.
There are some limitations of the study. Sample size was small to conclude definite results. The sensitivity and specificity of the SPT is limited in latex-allergic individuals. There are about hundreds of antigens in latex allergic to the people and the screening tests that were done in our study were unable to verify all of these (The SPT test is not Food and Drug Administration approved and globally there is an urgent need for standardized latex SPT reagent) [21, 22] .
Larger studies are required to elucidate latex allergy, which is a rare but a serious complication and therefore deserves preventive measures.
